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drought or drouth \'draulth, It, or+ V Id•; sometimes -rol\ n -s 
[ME drougth, drought, drouth, fr. OE drugath, drugoth, fr. 
drugian to dry up, wither, fr. the root of drjiRe dry - more at 
DRY] 1 archaic : the condition or quality of being dry : DRY-
NESS : lack of moisture (the ~ of the sun-baked ground) 
(crickets sing at the oven's mouth ... the blither for their ~ 
-Shak.) 2 : a period of dryness esp. protracted and causing 
extensive damage to crops or preventing their successful 
A Complex Definition 
In simple terms, drought is caused by too 
little precipitation over an extended period, 
often accompanied by high temperatures. For 
the atmospheric scientist, drought is defined as 
a period when precipitation is significantly less 
than normal over several months or more. How-
ever, the declaration of drought is made not 
only on the basis of meteorological or clima-
tological values. 
Even though precipitation may be deficient 
over a period of time, the true incidence of a 
drought is not evident until water supplies or 
other parts of the environment experience stress 
from the water deficiency. Different areas of 
Illinois vary in their susceptibility to effects 
from water deficiencies. Some soils withstand 
dry weather better than others, and some areas 
are more dependent than others on surface wa-
ter sources (lakes and rivers) which are more 
susceptible to drought than groundwater sources. 
The "socioeconomic" aspect of drought for 
a particular area often changes with time as new 
water supplies are developed or other means, 
such as new water conservation measures, are 
used to delay or mitigate the effects of a rain-
fall deficiency. Further, what is a drought for 
farmers may not be one for urban residents. 
For example, hot dry weather in July and 
August, a critical part of the growing season, 
may seriously impact agricultural productivity, 
but have little effect on water supplies in com-
munities in the same area. The opposite may 
also be true; winter drought may seriously affect 
communities with marginal water supplies and 
have little effect on Illinois agriculture. 
When does a drought begin? It is often 
difficult to detect since the effects of a growing 
precipitation deficiency appear slowly. There 
may be signs a drought is under way, but often 
little attention is given to it until the effects be-
come very serious. 
The History of Droughts in Illinois 
Droughts were relatively frequent events in 
Illinois from 1909 through 1941. The worst 
Illinois droughts on record occurred in this 
period, mostly during the Dust Bowl years in 
the early 1930's. The bar graph shows the dis-
tribution and relative severity of 12-month 
droughts from 1905 through 1983. 
There was little drought activity in the state 
for about 10 years from the early 1940's to 
the early 1950's. Then two severe droughts 
struck in 1953-1956. Since then there have 
been only three other droughts, and none of 
major statewide significance. A minor drought 
occurred in central Illinois in the early 1960's; 
moderate droughts occurred in south-central 
Illinois in 1976-1977 and again in 1980-1981. 
The 30 years since Illinois experienced a 
truly severe drought has been a period of rapidly 
changing agricultural technology, major new 
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FIGUR/i I. This bar graph shows the relative severity of 12-month droughts between 1905 a11d 
1983. Droughts have been infrequent and only moderately severe since tbe early 1950's. 
water resource development, and a major shift 
in life sty les and accordingly in water use. When 
more severe droughts occur again, their impact 
will great ly affect the state and in ways not pre-
viously experienced. 
What Causes Drought? 
The Climate Factors 
To understand how weather factors influence 
drought, one needs to consider important aspects 
of the Illinois climate. The average annual pre-
cipitation in Ill inois ranges from around 33 
inches in extreme northern Illinois to over 46 
inches in the extreme south. The w inter months 
typically have less precipitat ion than other 
months, and April, May and June are the wettest 
months. A lthough average precipitation is much 
higher in southern Illinois, it is also more vari-
able from year to year t han elsewhere in the 
state. In the past, droughts have been more 
severe where this interannual variability is the 
greatest. 
The yearly variability of rainfall in the Mid-
west is largely a result of the distribution of 
thunderstorms. Areas with a high frequency of 
thunderstorms have more rain and yet more 
variabi lity in their annual rainfall. A dry period 
in Illinois often has a near normal number of 
days with measurable rain, but when it rains, 
the rains are often more spotty and less in-
tense than in wetter periods. 
Temperature also plays a role in drought 
severity. Droughts tend to be more severe where 
temperatures are higher and cause more evapo-
transpi ration. ( E vapotranspi ration is the com-
A dry period in Illinois often has a near 
normal number of days with rain, but 
rains are more spotty and less intense 
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lligh prn.rnr,• q,ste111, pn.mti11g or<'r th,• \1ulwnt 111,1y initi,1t,· drought. hllr weatber cumulus 
douds 11z.1y for111, but tl,e 5t,1bf,, ,1i,associ.1ted with the high pressure system will i11bib11 the 
further det•clopment uj tbcse c/011.ls 11110 showers ,111d tb1111derstorms 
bination of evaporat on from the soil and trans-
piration from plants.) The latitudinal tempera-
ture variation in Illinois (higher temperatures in 
the south) coupled with large variations in pre-
cip tation from year to year make southern 
Illinois the most drought-prone area of the state. 
The Weather Factors 
Several atmospheric conditions help cause a 
drought. Wind patterns four to five m les high 
affect the speed and orientation of rain-bearing 
frontal systems passing through 111 inois, as well 
as the flow of moisture into the Midwest. Ory 
weather s most likely in the cool season when 
winds in the upper atmosphere over the Mid-
west blow from the northwest to southeast. If 
this pattern persists, dryness can develop. 
During the warm season, fronts trigger most 
showers and thunderstorms. Drought can be ini-
tiated when a large warm high pressure system 
settles in over the lower Midwest. Storm systems 
and fronts which normally might bring showers 
and thunderstorms are either deflected to the 
north or are weakened considerably by the high 
pressure system. In addition, the high pressure 
can prevent the flow of moisture from the Gulf 
of Mexico into Illinois. Even when frontal 
systems pass through Illinois, there may not be 
enough moisture available for heavy widespread 
rain to develop. 
The Environmental Factors 
The deficiencies in precipitation and higher 
than normai temperatures which bring on 
drought conditions are first seen in other parts 
of the hydrological cycle. Initially, less surface 
runoff occurs and less water percolates into the 
ground. The first major environmental effects 
evident, then, are lower soil moisture and re-
duced streamflows. Relatively higher tempera-
tures lead to more evaporation. Less water flows 
to urban and recreational reservoirs and farm 
ponds. 
The decreased soil moisture means less water 
into shallow groundwater aquifers that supply 
many wells, which in turn reduces the ground-
water recharge to streams. It also leads to poorer 
plant growth, affecting crops, gardens, and other 
plant life. Drier conditions lead to increased 
numbers of certain insects and to more wind 
erosion. 
The natural habitat of Illinois has developed 
by experiencing and adjusting to climate ex-
tremes, including droughts. As a result it is not 
seriously impacted by drought except in cir-
cumstances where human changes in land use 
have put certain species and habitats under great 
stress during drought. 
The Human Factors 
Many times a drought is aggravated by human 
activities, or lack of them. A drought for a 
municipality occurs with a public water supply 
shortage. This results from reduced streamflow 
to a reservoir, but the "drought" will appear 
sooner if the reservoir has become heavily silted, 
or if usage of water has increased with time. 
What may be a drought for one city or village 
may not be for another if their supply lakes are 
different in size or condition. Inadequate main-
tenance of reservoirs, leaky distribution systems, 
waste of water, and lack of adjustment to popu-
lation and industrial growth are some of the 
things that can make a municipality more sus-
ceptible to drought. 
Drought is sometimes aggravated by 
human activities, or lack of them. 
What Makes a Dry Period a Drought? 
Drought is a period when precipitation is 
significantly below normal. Percentage of nor-
mal precipitation is often used to define drought 
severity, since this allows a comparison of both 
relative and absolute magnitudes of precipita-
tion deficiency. 
Frequencies of droughts of various lengths 
and their severity across the state are important 
considerations in the design of water structures. 
Figure 2 shows the intensity of 3-month droughts 
expected to recur at least once every 2 years 
and once every 10 years. For example, in south-
western Illinois we can expect less than 32% of 
normal precipitation to occur at least once 
every 10 years. The departures expected in 
northwestern Illinois are not as extreme - 40% 
of normal. Similarly, a 3-month drought that 
can be expected to occur at least once every 2 
years would have precipitation ranging from 48% 
of normal in southwestern Illinois to 64% of 
normal in northwestern Illinois. 
The probability of 3-month precipitation 
droughts is greatest in Illinois during the winter 
months (December-February), although the 
probability for winter drought decreases from 
north to south. When these droughts occur they 
tend to cover more area in northern Illinois 
than in southern Illinois, but those in southern 
Illinois tend to be more severe (greater de-
ficiencies). 
Droughts lasting a year or longer tend to 
begin in summer, and the period of relative 
greatest precipitation deficiency typically occurs 
in the winter season. They are usually most 
severe in southern Illinois with the area of 
greatest deficiency oriented from west to east. 
In 1 year and longer droughts, 70% to 80% of 
the months have below normal precipitation 
with normal or above in the other months. 
Severe droughts lasting more than 24 months 
are infrequent in Illinois. In fact, there has not 
been a drought of this duration since the early 
1950's. 
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64% 64% 
36% 
36% 
32% 
a. 2-year frequency b. 10-year frequency 
UCURF 2. Tbese mups sbow tbe i11te11sity of 3-montb drougbts exp, cted to occur 011ce every 2 
ye,1rs (a) ,wd 011ce every 10 years (b) e.\pressed as percent of normal precip11,11w11. /'or example, 
precipitation during a J-111011tb drought may be as low ,1s 48% of 11or111al about 011cc eve,:v 2 years 
in soutbem llli11ois. l'recipztation tbis low would occur about 011ce ev,·ry 5-10 years i11 northern 
Illinois. 
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FIGURF. 3. Tbis is a depiction of tbe seasonal variations in the hydrologic cycle for soutbenz Illinois 
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Streams and Rivers 
Streamflow normally varies seasonally re-
flecting normal variations in precipitation, 
evapotranspiration, and the storage of ground-
water and soil moisture. The seasonal variation 
in the hydrologic cycle for southern Illinois 
(figure 3) illustrates that in the warm season 
(April-September), when transpiration from 
plants and evaporation from surface water is 
high, groundwater and soil moisture levels are 
reduced. During the cold season (October-
March), when evapotranspiration is low, soil 
moisture usually bui Ids up to nearly saturated 
levels. By February and March, when soil 
moisture is usually very high, about 60% of all 
precipitation becomes runoff. In August and 
September, when evapotranspiration is high and 
soil moisture needs to be replenished due to 
growing crops, streamflow volume is normally 
less than 10% of rainfall volume. This is why 
many droughts, as measured by streamflow, 
begin in the warm season. 
These relationships between precipitation, 
water storage, evapotranspiration, and stream-
flow change markedly during a drought. In the 
early months of a drought, runoff becomes less 
and soil moisture is depleted because rainfall is 
below normal. As the soil moisture to supply 
plants and shallow groundwater decreases, a 
higher percentage of whatever precipitation 
occurs goes toward replenishing the soi I moisture 
and thus a lesser amount goes to runoff and 
streamflow. The effect on streams is more seri-
ous in southern Illinois than in the northern 
part of the state, especially in the early stages 
of drought. In northern Illinois a larger percent-
Sediment accumulation in lakes and reservoirs decreases storage capacity. Communities 
depending on these sources for their water supplies are more likely to experience water 
shortages during extended drougbt. 
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Urban water shortages during drought are most likely in southern Illinois. Droughts are 
typically more severe there and most public water supplies are surface impoundments. 
age of streamflow comes from groundwater dis· 
charge into streams, whereas in southern Illinois 
this percentage is very small largely because of 
soil differences. Streamflow during droughts in 
southern Illinois averages less than 10% of the 
normal flow. 
Lakes and Reservoirs 
Most lakes and reservoirs used for public 
water supplies are fed by streams. Large reser-
voirs supplied by major streams are able to with-
stand most Illinois droughts. However, smaller 
reservoirs and farm ponds used as water supplies 
are susceptible to drought-induced deficiencies. 
They depend on the high streamflow that usually 
occurs in the spring. If low streamflow condi-
tions develop in the spring, there is a risk that 
they will continue into the summer and fall, 
when runoff from even normal precipitation is 
relatively small. These smaller water supplies 
are likely to suffer shortages that could persist 
until the following spring, when conditions 
would again be favorable for surplus streamflow. 
Low streamflows in the spring are uncommon, 
but when they do occur they indicate that a 
serious drought condition exists. 
Urban water shortages during drought are 
more likely in southern Illinois than elsewhere 
because droughts are typically more severe there 
and most public water supplies are surface im-
poundments. Most water supplies in central and 
Dry weatber in tbe spring leaves croplands susceptible to wind erosion. 
northern Illinois come from deep groundwater, 
which is less affected by drought. 
Groundwater Conditions During Drought 
As with surface water, grounawater is af-
fected by precipitation, but the effects are not 
as immediate and ar(. prolonged to a greater ex 
tent. Groundwater levels are affected not only 
by precipitation, but also by evapotransp1rat1on, 
~unoff to streams, and pumpage from wells. In 
general, recharge to groundwater oc.curs when-
ever prec1p1tat1on exceeds evapotranspirat1on 
and soil moisture demands. 
Recharge to shallow aquifers '"lear the surface 
can occur at relatively high rates, r>spec1ally 
when the aquifers are composed of thick deposits 
of sand and gravel, which can rapidly store large 
amounts of water. Shallow aquifers, therefore, 
respond relatively quickly to precipitation 
events. When recharge ends, water levels in these 
aquifers begin to decline as groundwater moves 
toward discharge areas or is depleted by plants 
or pumpage. Prolonged dry periods significantly 
affect water levels in shallow aquifers. 
By contrast, aquifers are often buried below 
materials that do not allow percolating water 
to pass through them rapidly. Large portions 
of Illinois are covered by such material, 
called drift, which was deposited by glaciers 
to thicknesses which often exceed 50 feet. 
During wet periods, the rate of recharge to 
the shallow aquifers may far exceed the rate 
at which water can move downward through 
drift material to the deeper aquifers. This 
excess is either stored in the shallow zones or 
runs off to streams. The shallow aquifers, 
in essence, act as reservoirs from which the 
groundwater can percolate slowly downward 
to replenish the deeper aquifers. Thus, re-
charge to deep aquifers is buffered from short-
term precipitation events and deficits, and 
there is a lag time before these aquifers begin 
to show the effects of extended drought. 
Drought Impacts 
Drought affects everyone iri the are~ in-
volved, usually in a harmful way. The severity 
of a drought is usually defined by its impacts 
on the water needed by man and the environ-
ment. How fast cond1t1ons reach serio is lrve•s 
depends on the severity of the weather ·d , n 
the area's soils, physiography, n tu•a, VC'geta 
tion, human sett ement, and lana uses. 
Water Survey studies of droughts l.ist ng 12 
'TlOnths allowed us to asso.Jss r-ow diffr e ,t le11e1s 
of precipitation ddic-irrc1es 11 Illinois ed to 
d1fferPnt levels of irrpacts. F1nurt: 4 shows • ., t 
in a·eas where th" 12-r11ont~ p·Pc p t.it1on 
def1c1ency is 75% of normal (this wo..ild bc- 23 
inches in northern Ill no1s and 30 1r>chrs in wtt· 
ter southern lll1no1s), we find problems at thc-
farm level including dry ponds and decreased 
crop yields. Where the 12-month prec pitation 
is 50% of normal, all parts of the water supply 
system are experiencing shortages, and there are 
serious problems in all water-related sectors. 
Normal 
precip;totio n 
75% 
60% 
50% 
a.... 
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Some towns and some 
agricultural activities impacted 
Most declare drou9ht-1mpaCts all 
agricultural act1vit1es and product on 
I 
AH <leclare drought most urban ;;m<l 
ndustr1al us.ers and agricultural 
interests affected 
FIGURT: 4. These are the impacts associated 
with different levels of severity of 12-month 
droughts in Illinois. Drought severity is ex-
pressed as percent of normal precipitation. 
9 
10 
A drought's harmful effects are often 
accompanied by certain benefits. 
It should be noted that certain benefits do 
accrue as a result of drought. Those who can 
haul water and drill wells often reap financial 
gain. Droughts also often cause certain stricken 
communities to later make needed improvements 
in their water supplies. These can include dredg-
ing silt out of a reservoir, increasing the spillway 
level, repairing leaks in the urban supply systems, 
or developing a major new supply, such as a 
larger lake or new wells. Such efforts cost 
money, but provide immediate employment op-
portunities and financial benefits to contractors. 
More importantly, the improvements make the 
community more resistant to the effects of 
future droughts. 
Remedial Actions 
There are both immediate and long-term 
responses to drought. Immediate actions are 
those employed to cope with the acute problems 
caused by drought. Long-term reactions are 
those used, for example, after a drought to lessen 
the impacts of a subsequent drought. The 
remedial activities fa ll into two broad categories: 
* Conserving water 
* Obtaining new sources of water 
Conservation of Water 
Conservation, unfortunately, is often only 
employed during drought. It can be attained 
by a variety of voluntary actions, by legislated 
incentives and by pricing of water. In house-
holds, f low restrictors can be instal led on faucets, 
toilet tank capacities reduced, and if necessary, 
certain waste water caught and reused. In cities, 
water use can be restricted at car washes and 
for lawn watering, and water use in schools and 
other institutions can be reduced. Leaks in urban 
supply systems can be located and repaired. 
Conservation can be voluntary, but often 
needs encouragement from local government 
or the water supplier. Urban and county govern-
ment agencies can set fines for wasting water 
and set limits on usage. Water companies can 
also set higher rates that lead to reduced usage. 
A sustained conservation effort in non-drought 
periods employing the above actions, however, 
requires public education about the value of 
water, an understanding of the relationship 
between water quality and quantity, and an 
awareness by municipalities and private water 
companies of more correct water pricing. 
Seeking More Water 
Most cities in Illinois critically affected by 
drought can obtain larger supplies of water by 
effectively enlarging their reservoirs (by raising 
the spillway level or by dredging the silt from 
the reservoirs), by drilling new wells, and by 
constructing pipelines to larger water supplies. 
Most of these projects usually take months to 
years to accomplish, however, and therefore 
require advance planning and sources of added 
funding. 
Rural dwellers, especially farmers, have 
sought more water by other means. They too 
drill more or deeper wells, and pay to have water 
hauled. They have a lso uti lized cloud seeding 
projects to increase summer rainfall, have 
switched to irrigation, and in some cases have 
used monomolecular chemical films (hexa-
decanol) that can be spread over farm ponds 
to reduce evaporation. 
A sustained conservation effort in non-
drought periods requires public educa-
tion about the value of water. 
State and local drought contingency planning is necessary. 
Some Recommendations 
for Dealing with Drought 
Recent Water Survey studies have ad-
dressed the problems and impacts resulting 
from droughts in Illinois, as well as some of 
the many solutions to these problems. These 
studies serve as a basis for planning for the 
occurrence of future droughts, and as a basis 
for making future institutional and environ-
mental adjustments. Our evaluation of recent 
droughts in this context led to four general 
recommendations for dealing with future 
droughts. 
Develop local and state programs 
for addressing droughts in Illinois. 
Better informed and organized state and 
local programs are necessary in drought con-
tingency planning and reactions. Illinois now 
possesses the ability to predict, with some 
degree of confidence, future precipitation 
deficiencies including the starting and ending 
of droughts. For this information to be valu• 
able, however, it must be readily available to 
those communities likely to be affected by 
drought, as well as to the government agencies 
that will be involved in assisting drought-
stricken areas. They also must be aware of 
how to properly use the information. There 
is a need for better public education on w:iter 
conservation, and the value of water, and for 
better, more reliable water sources and 
facilities. More accurate long-term moni-
toring of water usage is needed to help es-
tablish the use trends that are an essential 
part of planning. 
Renovate older water supply systems. 
The study of the 1980-1981 drought in 
Illinois highlighted this need for many com-
munities. Sediment buildup s1gnificant•y cuts 
down the water capacity of a lake. Dredging 
the s, t, constructing higher spillway levels, 
and/or constructing new lakes are common 
solutions to this problem. Commun ties with 
older water distribution systems should 
improve treatment facilities, •epa1r leaks in 
the system, and if necessary replace pipes. 
The users of the system should be made 
aware of the desirability of paying for such 
renovations. 
Conserve, re-use, and re-pr,ce water. 
Again, education is the key Water users 
must be made aware of the real value of 
water, and must understand the relationships 
between water quality and water quantity 
We need to realize that the price of water 
must include money for the maintenance 
and upkeep of the d1stribut1on system, as 
well as for the possible development of new 
supplies in response to changes 1n population 
or lifestyles. 
Develop and use new technologies for in-
creased supplies and better management. 
More research and development is needed 
in areas such as precipitation enhancement 
and evaporation suppression. Innovative 
maMgement geared toward stretch ng exist· 
ing water supplies or developing new water 
supplies should be encouraged. Monthly and 
seasonal precipitation predictions show a 
great deal of promise as a management tool, 
and the development of more accurate pre-
dictions is being pursued. 
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This is the ninth in a series of pamphlets describing in popular language our research findings about 
water resou~and weather in Illinois and current issues concerning t hem . 
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This brochure was prepared by Steven D. Hi/berg, a meteorologist and Extension Services Coordinator 
at the Water Survey, and Stanley A. Chang non, Jr., a climatologist and Chief of the Water Survey. 
More information on droughts in Illinois 
can be found in the following Water Survey 
publications. 
Drought Climatology of Illinois, Bui letin 
50, by Floyd A. Huff and Stanley A. Chang-
non, Jr., 1963. 
The 1980-1981 Drought in Illinois: 
Causes, Dimensions, and Impacts, Report of 
Investigation 102, by Stanley A. Changnon, 
Jr., Gary L. Achtemeier, Steven D. Hilberg, 
H. Vernon Knapp, Robert D. Olson, Wyndham 
J. Roberts, and Peter G. Vinzani, 1982. 
State Water Survey Division 
Water Resources Building 
605 East Springfield Avenue 
P.O. Box 5050, Station A 
Champaign, Illinois 61820 
217 /333-2211 
The Illinois State Water Survey is the central 
data repository and research coordinator for 
Illinois in matters related to water resources 
and weather. Its research and service programs 
encompass assessment and evaluation of ground, 
surface, and atmospheric water resources as to 
quantity, quality, and use. The Water Survey 
was founded in 1895 and is now a division of 
the Department of Energy and Natural Resources. 
Illinois Department of 
Energy and Natural Resources 
I 
I 
1 
I 
